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Solar Resource: Foundation RWSystem Simulations

Average Annual GHI: 1998013 iW/rﬁ)
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Satellitebased solar irradiance models

Advantages:

AContinuous geographical coverage (1 km resolution)
ATemporally solid and consistent (19+ years)

AUp to 15 minute frequency observations
ASitespecific historical weather observations
AAvailable ordemand

Limitations:
ALower accuracy than highest quality
ground observations



Value of GroundbasedSolarResource Monitoring

A High accuracy if properly
maintained (dust, frost, snow,
birds, event logging, etc.)

A\ Necessary to understand local
variability effects

— - A Requires meticulous data QC

A Ground truth for tuning process

A Have to place into long term
reference frame for proper
resource context!




- == Satellite (raw)
Ground

et
— | S

iﬁll..llll-
=t
.‘..‘.l-‘.llll ————_ L
.ln_l_ T - -
I.II".

=
......
llllllllll
-
lllll

E
| - e s i
=

- S —
=4
lllll p—E_E_ L e - —
=23
I-._-_.ll...l-l
-——
I.I.I'l.l.l.-‘
— -
.‘.lll.‘l.ll o — — -
==
lﬂ_l..l.l ——
- l..l.l"'.
e
l‘.‘.‘.l.‘.lll -——— -
.H_l
'll'lllll .I..l.'l.
e T 3
ll.‘.l-.‘._‘.

- —
—
- —

- -
II".II'.‘. IIIIII I.h
‘..l_l._ll IIIIIII 'IIII".‘
-
e
- IIIIIIIIH
- - .'.l.ll_‘lll
l1l-.-l.‘.
- Sa———
'I'III
----- ".I
llllllllllllll will
lllll
-
el ——

-— -
-
—-——
oo
g

—
lllllllllllll
— -

LowUncertainty, Longerm SolarResource Dataset

uz\\) @ouelpell| pabelany AJYuon

Satellite data + quality ground data



Understanding DifferenceSatelliteand Ground Datasets

Sources of satellitnodel and 1000 . S
ground irradiance differences: — GHI

A Clear sky bias (AOD, etc.) 800 1 -"'3\

A Seasonal "E

A Cloudy sky measurement error ‘é

2

(satellite/ground mismatch, etc.)
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Irradiance (W/m?Z)
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Other considerations:

A Ancillary data including wind and x
temperature 4 6 8 10 12 14 16 18 20

A Irradiance rebalancing (DNI, DHI) Time of Day

Differences need to be targeted
individually during the tuning process
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Motivation for Ground Resource Assessment

P99
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Investment in Ground Measurements Can Increase P99




Project uncertainty contains a number of factors.
WheredoesDNI/DHlcome into play?
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Solar Resource Interannual Transposition to Soiling
Variability Plane of Array
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Impacts of high quality DNI / DHI measurement

Root Sum of the Squares




Transposition to Plane of Array

Most common:
Decomposition model uncertainty

Decomposition
Models
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Flow Chart Credit: Lave, M et al., Evaluation of Global Horizontal Irradiance to Plane of Array Irradiance Modelssackassitios United States, Sandia PV Performance Workshop



Decomposition

ACROSS
REPRESENTATIVE
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Higher uncertainty for DNI and
DHI reflects decomposition
uncertainty, and to a lesser
degree ground measurement
uncertainty



Decomposition uncertaintylf

—_ Modeled POAI vs Measured POAI
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BestPracticedor Ground
Measurement

A High quality instrumentation

A Weekly or more frequent maintenance
A Redundant irradiance measurements
A Actionable data quality program

A 1 year minimum campaign, 2 preferted

A Descriptive metadata

1. Alfi, James, et al. Importance of Input Data and Uncertainty Associated with Tuning Satellite
to Ground Solar Irradiation, Photovoltaic Specialists Conference (PVSC) 2016 IEEE 43rd.




High quality instrumentation

Secondary Standard GHI & DHIM
A DNI Measurement Uncertainty 2.3%



